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(57) ABSTRACT

A lhighting apparatus (2) includes a housing (4) of plastic
material, the housing (4) defining a translucent window (12),

and a light emitting diode assembly (3) on a printed circuit

board (34). The apparatus (2) may be attached to the hull (14)
of a boat by means of a flange (10) and a nut (16). The
apparatus (2) may include a heat sink (36) machined from a
solid aluminum bar. The housing (4) may be connected to a
sealing cap (6). The housing (4) 1s preferably injection-
molded from a thermoplastic material such as polycarbonate.
Electrical wires may extend through a central bore (42) of the

heat sink (36) and the sealing cap (6).

18 Claims, 4 Drawing Sheets
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LED LIGHTING APPARATUS IN A PLASTIC
HOUSING

RELATED APPLICATIONS

This application1s anationalization under 35 U.S.C. 371 of
PCT/AU2006/000300, filed Mar. 8, 2006 and published as

WO 2006/094346 Al on Sep. 14, 2006, which claimed pr1-
ority under 35 U.S.C. 119 to Australian Patent Application
Serial No. 2005901081, filed Mar. 8, 2005; which applica-

tions and publication are incorporated herein by reference
and made a part hereof.

TECHNICAL FIELD

The present invention relates to a lighting apparatus and to
a light fitting which forms part of the lighting apparatus. The
present invention has particular, although not exclusive appli-
cation to lighting arrangements to be fitted 1n exposed envi-

ronments, such as moist or underwater environments or areas
of high traffic, such as walkways.

BACKGROUND

Many boats have underwater lights fitted to their hull. The
lights are typically located beneath the water level 1n use and,
in the event of a globe failure, must be removed from the
water so that the globe can be replaced. Accordingly, globes
are often not replaced until the boat 1s raised from the water,
which 1s a costly and therefore infrequent occurrence.

There exist underwater and other mounted lights having
consumable components which can be removed 1n situ. How-
ever, such lights usually have an exposed window sealing
arrangement that can be prone to corrosion and leakage.

Furthermore, presently available underwater lights use
water to keep the lights cool. This 1s necessary since without
the cooling effect of the water, seals of the sealing arrange-
ments of such lights can be damaged by the heat of the lights.
As a result, when used on boats, 1t 1s necessary to turn the
lights off when the boat 1s planing since the lights invariably
rise out of the water.

For example, many underwater or other mounted lights
have a metal housing of a bronze or stainless steel material, to
which a glass window assembly 1s fitted. The glass window
assembly typically includes a window holder, a glass window
and a seal mounted there-between so as to impede water from
entering the metal housing. The window assembly 1s rela-
tively complicated 1n its construction and can be prone to
leakage when the seal wears out. Furthermore, since the hous-
ing 1s electrically conductive 1t can cause galvanic corrosion
of itself or a mounting plate or wall if such components are
also of metal.

It will be appreciated that since glass 1s inherently brittle, it
can be damaged, at least by cracking, when exposed to
impact. As a result, presently available lights mounted 1n
public areas are often damaged by vandals or environmental
conditions.

SUMMARY OF THE INVENTION

According to a first aspect of the present invention, there 1s
provided a lighting apparatus including;:

a housing of a plastic material, the housing defining a
translucent window; and

a light emitting diode (LED) assembly located within the
housing to emit light through the translucent window.
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It will be appreciated that the window 1s integral with the
housing. Thus, there 1s no need for a sealing arrangement to
be provided for the housing.

The housing may be of a thermoplastic material. In par-
ticular, the housing may be of a polycarbonate material.
Applicant has found polycarbonate particularly suitable since
it has high strength, especially high impact strength.

The housing may include a cylindrical barrel defining an
external thread. The housing may define a flanged head at an
end of the barrel. The flanged head may define the translucent
window. The housing may be injection molded. The lighting
apparatus may further include a mounting nut for engaging
with the thread so that a wall can be compressed between the
head and the nut to mount the housing on the wall.

The highting apparatus may further include a sealing cap
for sealing the LED assembly within the housing. The sealing
cap may include a pair of posts which engage with a pair of
slots defined 1n the barrel so as to form a bayonet fitting. The
sealing cap may also be of polycarbonate material. The seal-
ing cap may define a circumierential, external recess in which
an O-ring may be fitted. The sealing cap may also define an
aperture in which an electrical connector can be mounted.

The LED assembly may include:

at least one LED:;

a printed circuit board (PCB) to which the at least one LED
1s electrically coupled; and

a heat sink located adjacent the PCB to which the at least
one LED 1s thermally coupled.

The LED assembly may further include a guard defining at

least one chamber for each recerving a respective LED.

The heat sink may be machined from a solid aluminium bar
and may be anodized. The heat sink may define a central bore
through which electrical wires can extend.

The LED assembly may further include a buck transformer
to provide power to the at least one LED.

The window may include a lens for focusing light from the
at least one LED.

According to a second aspect of the present invention, there
1s provided a light fitting including:

a housing of a plastic material, the housing defining a
translucent window and being shaped so that a light
emitting diode (LED) assembly can be located in the
housing to emit light through the translucent window.

According to a third aspect of the invention, there 1s pro-
vided a lighting apparatus including:

a housing of a plastic material, the housing defining a

translucent window; and

a light emitting diode (LED) assembly located within the
housing to emit light through the translucent window,
wherein

the plastic material 1s a thermoplastic material.

According to a fourth aspect of the invention, there is
provided a lighting apparatus including;:

a housing of a plastic material, the housing defining a

translucent window; and

a light emitting diode (LED) assembly located within the
housing to emit light through the translucent window,
wherein

the plastic material 1s selected to have a heat transfer coet-
ficient sufficient to conduct heat from a heat sink of the

LED assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred features, embodiments and variations of the
invention may be discerned from the following Detailed
Description which provides suificient information for those
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skilled 1in the art to perform the mvention. The Detailed
Description will make reference to a number of drawings as
follows:

FIG. 1 1s an upper perspective view of a lighting apparatus
in accordance with a first embodiment of the present mven-
tion.

FI1G. 2 1s alower perspective view of the lighting apparatus
of FIG. 1.

FI1G. 3 1s a partially cut-away upper perspective view of the
lighting apparatus of FIG. 1.

FI1G. 4 15 a side sectional view of the lighting apparatus of
FIG. 1.

DETAILED DESCRIPTION OF PR
EMBODIMENTS

(L]
Y

ERRED

According to a first embodiment of the present invention,
there 1s provided a lighting apparatus 2 as shown in FIGS. 1
and 2. The lighting apparatus 2 includes a thermoplastic hous-
ing 4 having a flanged head 10, and a cylindrical barrel 8
extending from the flanged head 10. The flanged head 10
defines a translucent window 12 and, 1n use, a light emitting
diode (LED) assembly 3 1s located within the thermoplastic
housing 4 so as to emit light through the translucent window.
The lighting apparatus 2 includes a detachable sealing cap 6
engageable with the housing 4 1n a substantially watertight
manner for sealing the LED assembly 3 within the thermo-
plastic housing to thereby 1solate the LED assembly 3 from an
external environment, such as water, 1n use. In some embodi-
ments, both the housing and the sealing cap are injection
molded from the thermoplastic material. The thermoplastic
maternal 1s polycarbonate in this example of the invention. As
1s known, polycarbonate 1s resistant to corrosion and electric-
ity conduction. A detailed description of the lighting appara-
tus 2 1s provided below.

It 1s thus to be appreciated that the housing 4 1s a one-piece

integrated structure. As will be seen below, this results 1n a
structure which does not require a separate sealing arrange-
ment for a window or lens, as 1s required with presently
available lighting apparatus.
In the following description, reference 1s made to a hull. It
1s, however, to be appreciated that the lighting apparatus 2 can
be mounted on any wall or member where adverse conditions
exist. The use of the hull as a mounting area 1s simply to
exemplily this particular example.

The cylindrical barrel 8 of the housing 4 defines an external
thread 9 which can engage a mounting nut 16 when mounting,
the lighting apparatus 2 to a hull 14 of a boat. The hull 14
defines an aperture through which the barrel 8 can be passed.
The nut 16 1s engaged with the barrel 8 so that the hull 14 1s
compressed between the head 10 and the nut 16. A mounting
washer 18 1s typically provided between the hull 14 and the
nut 16. A marine grade sealant 1s typically provided between
the underside of the head 10 and the outside of the hull 14 to
impede water from breaching the hull 14.

Turning to FIG. 2, a bayonet fitting 20 1s used to engage the
sealing cap 6 with the housing 4. The bayonet fitting 20
includes a pair of opposed posts 22 which extend from the
sealing cap 6, and a pair of opposed elbow slots 24 defined at
the tail of the barrel 8 and for each receiving a respective post
22. The sealing cap 6 further defines a pair 26 of wings 26a
and 265 to facilitate hand engagement and disengagement of
the sealing cap 6 with the housing 4. The sealing cap 6 also
defines an aperture configured to recerve an electrical con-
nector 28 which can be mounted in a substantially watertight
manner to provide an electrical power supply to the LED
assembly 3.
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Turning to FIGS. 3 and 4, the sealing cap 6 defines a recess
in which a rubber O-ring 30 may be fitted to impede water
from entering the lighting apparatus 2. In this manner, the
LED assembly 3 located in the housing 4 remains dry.

The LED assembly 3 includes a pair of light emitting

diodes (LEDs) 32 which are electrically coupled to a printed
circuit board (PCB) 34. An aluminium heat sink 36 1s located

adjacent the PCB 34 and 1s thermally coupled to the LED’s
32. The heat sink 36 1s machined from a solid aluminium bar,
and may be anodized or coated electrolytically with a protec-
tive oxide. The heat sink 36 defines a plurality of fins 29 which
each contact an inner surface of the barrel 8. In use, heat
generated by the LED’s 32 1s thermally coupled to the heat
sink 36 and, in turn, to the thermoplastic housing 4 before
being dissipated in the surrounding air, hull 14 and water.

The thermoplastic material 1s thus selected to facilitate heat
dissipation from the heat sink 36. Applicant has found that
polycarbonate 1s well-suited to the task of such heat dissipa-
tion.

The LED assembly 3 further includes a guard 38 or holder
which defines a pair of chambers for each receiving a respec-
tive LED 32. The guard 38 is typically affixed to the PCB 34.
The sealing cap 6 1s s1zed so that the LED assembly 1s held 1n
compression between the flanged head 10 and the sealing cap
6. The sealing cap 6 further defines a cavity in which a buck
transformer 40 1s located. The buck transformer 40 1s
mounted and electrically coupled to the electrical connector
28 as shown 1n FIG. 4. Electrical wires (not shown) can be
interconnected between the buck transformer 40 and the PCB
34 to provide power to the LED’s 32, and extend along a
central bore 42 defined by the heat sink 36. The buck trans-
former 40 typically provides between 5 and 32 volts to the
LED’s 32 and can be configured to supply voltage and current
to the LED’s 32 1n accordance with the particular application.
The electrical connector 28 includes an enlarged base from
which a threaded shait 44 extends. The threaded shait 44
extends through the aperture defined 1n the sealing cap 6 and
engages with a mounting nut 46. An O-ring 48 can encircle
the shatt 44 and be compressed between the enlarged base and
the sealing cap 6 so as to impede water from entering the
lighting apparatus 2. The watertight seals between the sealing
cap 6 and the housing 4, and between the cap 6 and the
connector 28 are each IP68 rated.

Advantageously, a user can quickly remove the cap 6 from
the housing 4 when replacing LED’s 1n the event of failure,
without the need to raise the hull 14 from the water.

A person skilled 1 the art will appreciate that many
embodiments and variations can be made without departing
from the ambait of the present invention.

The embodiment described above was directed to an
underwater lighting apparatus 2 for fitting to the hull 14 of a
boat. The lighting apparatus would be also suitable for other
applications such as lighting which 1s embedded 1n pave-
ments or swimming pool walls. Another suitable application
for the lighting apparatus would be as up lights for decorative
Or security purposes.

Polycarbonate has high impact strength. As a result, the
lighting apparatus would be suitable for applications where
light would usually be destroyed by vandals or the environ-
ment. In such applications, access to the housing can be
designed to be 1n a secure area, while the translucent window
1s exposed to said vandals or the environment.

Where the lighting apparatus of the present invention 1s
used 1n boats, Applicant has found that the combination of the
LED’s 32 and the one-piece housing 4 allows the lighting
apparatus 2 to be used out of water. Thus, 1t 1s not necessary
tor the lighting apparatus 2 to be switched oif when the boat




US 7,722,216 B2

S

1s planing, for example. Applicant has found that the rela-
tively low temperature of the LED’s and the use of a one-
piece housing remove the possibility of any seals being dam-
aged by heat generated by the light source and consequently
leaking.

Furthermore, since the lighting apparatus can be used with-
out the need for cooling, Applicant can achieve a light source
of high intensity without damaging the housing 4 1n an out of
water environment, such as those described above.

The mvention has been described 1n language more or less
specific to structural or methodical features. It 1s to be under-
stood that the mvention 1s not limited to specific features
shown or described since the means herein described com-
prises forms ol putting the invention into eifect. The invention
1s, therefore, claimed 1n any of its forms or modifications
within the proper scope of the appended claims appropriately
interpreted by those skilled 1n the art.

The invention claimed 1s:

1. A lighting apparatus including;:

a one-piece 1mtegral housing of a thermoplastic material,
the housing defining a translucent window integrally
formed with a cylindrical barrel extending from the win-
dow;

a light emitting diode (LED) assembly located within the
housing to emit light through the translucent window,
the LED assembly including an elongated heat sink
positioned in the barrel, the heat sink thermally coupled
to the barrel to facilitate heat dissipation from the heat
sink; and

a detachable sealing cap for sealing the LED assembly in
the housing, the sealing cap being engageable with the
housing 1n a substantially watertight manner and being
configured to facilitate quick engagement and disen-
gagement with the housing, the detachable sealing cap
being configured to receive an electrical connector 1n a
substantially watertight manner to provide an electrical
power supply to the LED assembly.

2. A lighting apparatus as claimed 1n claim 1, wherein the
housing 1s of a polycarbonate materal.

3. A lighting apparatus as claimed 1n claim 1, wherein the
heat sink defines a plurality of fins that make contact with the
inner surface of the barrel.

4. A lighting apparatus as claimed 1n claim 1, wherein the
cylindrical barrel defines an external thread.
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5. A lighting apparatus as claimed 1n claim 4, wherein the
housing defines a flanged head at an end of the barrel.

6. A lighting apparatus as claimed 1n claim 5, wherein the
flanged head defines the translucent window.

7. A lighting apparatus as claimed in claim 4, further
including a mounting nut for engaging with the thread so that
a wall can be compressed between the head and the nut to
mount the housing on the wall.

8. A lighting apparatus as claimed 1n claim 1, wherein the
housing 1s 1njection molded.

9. A lighting apparatus as claimed 1n claim 1, wherein the
sealing cap includes a pair of posts which can engage with a
pair of slots defined 1n the housing so as to form a bayonet
fitting.

10. A lighting apparatus as claimed 1n claim 9, wherein the
sealing cap 1s of a polycarbonate material.

11. A lighting apparatus as claimed 1n claim 9, wherein the
sealing cap defines a circumierential, external recess in which
an O-ring may be fitted.

12. A lighting apparatus as claimed 1n claim 9, wherein the
sealing cap defines an aperture in which the electrical con-
nector can be mounted.

13. A lighting apparatus as claimed 1n claim 1, wherein the
LED assembly includes:

at least one LED; and

a printed circuit board (PCB) to which the at least one LED

1s electrically coupled, the heat sink being located adja-
cent the PCB to which the at least one LED 1s thermally
coupled.

14. A lighting apparatus as claimed 1n claim 13, wherein
the LED assembly further includes a guard defining at least
one chamber for each recerving a respective LED.

15. A lighting apparatus as claimed 1n claim 13, wherein
the heat sink 1s machined from a solid aluminium bar and 1s
anodized.

16. A lighting apparatus as claimed 1n claim 13, wherein
the heat sink defines a central bore through which electrical
wires can extend.

17. A lighting apparatus as claimed 1n claim 14, wherein
the LED assembly further includes a buck transformer to
provide power to the at least one LED.

18. A lighting apparatus as claimed 1n claim 1, wherein the

window includes a lens for focusing light from the atleastone
LED.
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